Myostatin promotes the wasting of human myoblast cultures through promoting ubiquitin-proteasome pathway-mediated loss of sarcomeric proteins.
Myostatin is a negative regulator of skeletal muscle growth and in fact acts as a potent inducer of "cachectic-like" muscle wasting in mice. The mechanism of action of myostatin in promoting muscle wasting has been predominantly studied in murine models. Despite numerous reports linking elevated levels of myostatin to human skeletal muscle wasting conditions, little is currently known about the signaling mechanism(s) through which myostatin promotes human skeletal muscle wasting. Therefore, in this present study we describe in further detail the mechanisms behind myostatin regulation of human skeletal muscle wasting using an in vitro human primary myotube atrophy model. Treatment of human myotube populations with myostatin promoted dramatic myotubular atrophy. Mechanistically, myostatin-induced myotube atrophy resulted in reduced p-AKT concomitant with the accumulation of active dephosphorylated Forkhead Box-O (FOXO1) and FOXO3. We further show that addition of myostatin results in enhanced activation of atrogin-1 and muscle-specific RING finger protein 1 (MURF1) and reduced expression of both myosin light chain (MYL) and myosin heavy chain (MYH). In addition, we found that myostatin-induced loss of MYL and MYH proteins is dependent on the activity of the proteasome and mediated via SMAD3-dependent regulation of FOXO1 and atrogin-1. Therefore, these data suggest that the mechanism through which myostatin promotes muscle wasting is very well conserved between species, and that myostatin-induced human myotube atrophy is mediated through inhibition of insulin-like growth factor (IGF)/phosphoinositide 3-kinase (PI3-K)/AKT signaling and enhanced activation of the ubiquitin-proteasome pathway and elevated protein degradation.